Genetic modification of primordial germ cells by gene trapping, gene targeting, and phiC31 integrase.
The genome of germline committed cells is thought to be protected by mechanisms of transcriptional silencing, posing a barrier to transgenesis using cultured germline cells. We found that selection for transgene integration into the primordial germ cell genome required that the transgenes be flanked by the chicken beta-globin insulator. However, integration frequency was low, and sequencing of the insertion sites revealed that the transgenes preferentially inserted into active promoter regions, implying that silencing prohibited recovery of insertions in other regions. Much higher frequencies of integration were achieved when the phiC31 integrase was used to insert transgenes into endogenous pseudo attP sites. Despite the evidence for transcriptional silencing in PGCs, gene targeting of a nonexpressed gene was also achieved. The ability to make genetic modifications in PGCs provides unprecedented opportunities to study the biology of PGCs, as well as produce transgenic chickens for applications in biotechnology and developmental biology.